SiRNA-phospholipid conjugates for gene and drug delivery in cancer treatment.
Due to low charge density and stiff backbone structure, small interfering RNA (siRNA) has inherently poor binding ability to cationic polymers and lipid carriers, which results in low siRNA loading efficiency and limits siRNA success in clinical application. Here, siRNA-phospholipids conjugates are developed, which integrate the characteristics of the two phospholipids to self-assemble via hydrophilic siRNA and hydrophobic phospholipid tails to overcome the siRNA's stiff backbone structures and enhance the siRNA loading efficiency. In this study, the thiol-modified sense and antisense siRNA are chemically conjugated with phospholipids to form sense and antisense siRNA-phospholipid, and then these sense or antisense siRNA-phospholipids with equal amounts are annealed to generate siRNA-phospholipids. The siRNA-phospholipids can serve dual functions as agents that can silence gene expression and as a component of nanoparticles to embed hydrophobic anticancer drugs to cure tumor. siRNA-phospholipids together with cationic lipids and DSPE-PEG2000 fuse around PLGA to form siRNA-phospholipids enveloped nanoparticles (siRNA-PCNPs), which can deliver siRNAs and hydrophobic anticancer drugs into tumor. In animal models, intravenously injected siRNA-PCNPs embedded DOX (siPlk1-PCNPs/DOX) is highly effective in inhibiting tumor growth. The results indicate that the siRNA-PCNPs can be potentially applied as a safe and efficient gene and anticancer drug delivery carrier.